The debate concerning incongruity äs a sufficient, i.e., nonsense (NON) 
The human capacity to appreciate certain events äs humorous has evolved from a topic of philosophical fascination to an area of diverse empirical inquiry. The philosophical concept of incongruity, the simultaneous occurrence of normally incompatible elements, is retained äs a central feature of psychological humor theory. Some humor researchers focus on demonstrating that pure incongruity is a sufficient element for the construction of potentially humorous Stimuli (Rothbart and Pien 1977; Nerhardt 1977) . Others maintain that incongruity is a necessary but not a sufficient feature of humorous Stimuli because resolution is also required in order to complete conceivably humorous Stimuli (Shultz 1972; Suls 1972) .
A majority of researchers concentrate on delineating and discovering the functions of the particularities of the presentation of humor content and structure (Deckers et al. 1989; Derks and Arora 1993; Forabosco 1991 Forabosco , 1992 Goldstein et al. 1972) , the various roles of comprehension and the processing factors, simultaneity, tolerance and context (Bariaud 1989; Leventhal and Safer 1977; McGhee 1979; Morreall 1989; Nerhardt 1977; Ruch et al. 1993; Wyer and Collins 1992) , and the influence of individual differences in the elicitation of the humorous response (Ruch 1988 (Ruch , 1992 Ruch and Hehl 1986a, 1986b; Ruch et al. 1991) . The assort-. ment of variables hypothesized äs responsible for the appreciation of humor indicates that a complexity of potential interactions between cognitive processes, emotional reactions, personality characteristics, and situational factors must finally be explained in a comprehensive theory of humor appreciation.
Incongruity is emphasized äs the primary concept in cognitive views of humor because the particular presentation of incongruity constitutes the structure of the humorous Stimulus. A Gestalt description defines how incongruity operates äs humor. "In a Gestalt view, the meaning of an element or group of elements depends upon the whole configuration of which it is a part. Changing only a single part of the whole may change the meaning not only of the part, but of the whole äs well" (McGhee 1979: 11) . For example, in the joke "how many academics does it take to change a lightbulb?" the humor recipient is presented with the incongruous relationship between an academic and changing a lightbulb. The structure of the joke primes the recipient to believe that there is a funny but meaningful answer to the question which both involves a certain number of academics and clarifies the relationship between the academic and the changing of a lightbulb. The punchline, "none, that is why they have graduate students" makes the meaning of the incongruous relationship between an academic and changing a lightbulb surprisingly explicit by switching the focus of the joke to center instead on the relationship between academics and their graduate students.
Cognitive stage models of humorous structural incongruity
Shultz (1972) and Suls (1972) defined incongruity and resolution äs the two necessary stages of structural incongruity required for a potentially humorous response. In this model, an incongruity is defined äs "the simultaneous presence of two or more habituaUy incompatible elements, where an element can be either an object or an event" (Shultz 1972:457) . Based on an individuaPs knowledge and experience, the juxtaposition of incongruous elements will more or less violate the individuaFs expectation of congruity. The surprise or cognitive arousal that results from perceiving the incongruity is assumed to be perplexing but, not by itself, humorous (Berlyne 1972) . The humor recipient attempts to justify how the seemingly incongruous elements can in fact meaningfully co-exist. A resolution renders incongruity coherent without making it serious (Bariaud 1989) . According to Shultz (1972) , a humorous response will follow only if the incongruity can be resolved meaningfully. Rothbart and'Pien (1977) suggest that incongruity-resolution models do not exhaust the possibilities of humor structures. In some humor Stimuli, resolution may be absent, partial or bizarre. The notion of incomplete resolution äs potentially humorous adds the concept of nonsense humor to the possible humor structures. These distinctions indicate that the degree of resolution offered by an incongruous Stimulus may ränge from complete and meaningful to absent or bizarre. Humor appreciation may result from either the meaningful but humorous incongruityresolution structure or the nonsensical but amusing pure incongruity structure.
The incongruity between the ideas in a joke will be found amusing only if several necessary conditions beyond comprehension are met. Cognitive, emotional and social factors determine whether an incongruous Stimulus will elicit a humorous response. In the "academic changing the lightbulb" joke, the difference between comprehending the joke, understanding why the joke should be amusing and actually perceiving it äs funny are dependent upon a particular relationship between the processing factors: "comprehension" (Bariaud 1989 ), "simultaneity," "tolerance" and "context" (Leventhal and Safer 1977) . The apparently incompatible concepts must be accepted äs being somehow related, and thus be perceived äs occurring "simultaneously" (i.e., involving perhaps unrealistic but nonetheless coherent relationships). "Emotional tolerance" is partly a recognition of the intent of humor or a perception that the joke is not maliciously directed towards academics. This processing factor is critical because incongruity can also lead to responses of negative emotion and puzzlement (Morreall 1989) .
"Emotional tolerance" also involves the requirement that the contra-dictions or ambiguity between the incongruous elements involve concepts and relationships between concepts that are affectively admissible. "Emotional tolerance for ambiguity" determines the relative preference for humor structure (Ruch 1992) . The "social context" in which the joke is presented must also be both appropriate and conducive to the appreciation of humor. Finally, a "cognitive context" is created by multiple presentations of jokes, and not only where the "academic changing a lightbulb" joke is located in that series, but also the nature of surrounding jokes can influence the relative funniness of the particular joke (Derks and Arora 1993) .
Simultaneity and comprehension
Simultaneity specifies that "in a joke or cartoon, the multiple and incongruous aspects of the joke or cartoon must form a structured whole, with the contrasting meanings bound together and viewed simultaneously" (Leventhal and Safer 1977: 340) . For Suls (1972) , Shultz (1977), and McGhee (1979) Simultaneity is also a critical factor in humor appreciation representing a playful acceptance of impossible or improbable incongruous elements äs a related unit. Morreall (1989) suggests that thinking in non-practical ways allows for potential humor appreciation because the unified elements of humorous incongruity transcend the possibilities of rational thought. Presupposing that an incongruous Stimulus must be accepted äs a coherent unit implies that it must be understood in a particular fashion. Nerhardt (1977: 47) defines humor äs "a consequence of the discrepancy between two mental representations, one of which is an expectation and the other is some other idea or percept." For Nerhardt humor results from the degree of divergence of an event from an expectation, and äs the divergence increases, so does the funniness.
Individual differences in emotional tolerance
Defining emotional tolerance äs a necessary prerequisite for humor appreciation highlights the role of individual differences in the appreciation of humor. Although several people may appreciate the same joke or cartoon, each individual has a unique sense of humor depending upon variations in experience and knowledge. These individual differences, evident in personality-based tolerance for ambiguity, influence what type of structural incongruity the individual will find amusing (Ruch 1992) . Individual differences in tolerance for ambiguity or the degree of divergence between event and expectation may determine when incongruity is perceived äs funny, when it is found confusing, and when it is understood äs serious. Ruch and Hehl (1986a, 1986b) and Ruch (1988 Ruch ( , 1992 ) operationalize a hypothesized personality-based emotional tolerance for ambiguity by comparing Conservatism (Wilson 1973) and Sensation Seeking (Zuckerman 1979 ) äs predictors for a relative appreciation for the onestage process, nonsense (NON), or the two-stage process, incongruityresolution (INC-RES). The personality variables are predictors for relative preference because Ruch (1992) reports that INC-RES is the overall preferred humor structure. However, relative differences in appreciation for INC-RES and NON are predictable by Variation in emotional tolerance for ambiguity (Ruch 1992) . The Conservative (Wilson 1973) only enjoys incongruity when it is resolved, and the Sensation Seeker (Zuckerman 1979 ) also likes incongruity when it is left nonsensical (Ruch 1992) . The relationship between these personality variables and a relative structural preference offers a possible explanation of the role of the affective component of tolerance of ambiguity in cognitive appreciation of humor. Unlike Shultz (1972) and Suls (1972) , these researchers agree with Nerhardt (1977) äs well äs Rothbart and Pien (1977) and, more recently, Katz (1993) and conclude that incongruity may be either a necessary or a sufficient condition for humor depending upon the individual sense of humor.
Cognitive tolerance
The Conservative and the Sensation Seeker appear to differ in an emotional tolerance for ambiguity. Perhaps they also vary in a cognitive tolerance for ambiguity. A distinction between the Conservative and the Sensation Seeker is a relative rigidity or flexibility in attitudes. The Conservative desires to maintain bis or her existing expectations or attitudes, and the Sensation Seeker aims to surprise or challenge his or her expectations or attitudes. Distinguishing between the personality categories in terms of cognitive effort may be predicted by "The Need for Cognition" scale (Cacioppo and Petty 1982) which evaluates the individual dispositional tendency to enjoy and engage in effortful thought. "People high in need for cognition make more discriminating judgements" (Petty and Cacioppo 1986: 150) because they enjoy relatively effortful cognitive tasks, even without feedback (Petty and Cacioppo 1986) . Individuais with a high need for cognition pay more attention to both the structure of concepts and the relationships between ideas (Petty and Cacioppo 1986) . The amount of thought involved in attitude formation may be a general indicator of how much attention an individual is willing to pay to contradictory or at least discrepant ideas. Funniness increases äs the discrepancy between the expectation and the event increases (Nerhardt 1977) , and the enjoyment derived from the effort involved in this experience may predict how much discrepancy is funny for different individuals. Individual differences in openness to ideas may be conceptualized äs a cognitive tolerance for ambiguity. If an enjoyment in thinking is a variable underlying humor appreciation, then cognitive tolerance for ambiguity may establish a means of assessing Nerhardt's (1977) assertion that increase in discrepancy between an event and an expectation in terms of what is pleasurable for the Conservative and the Sensation Seeker äs humorous Information processors.
Context
Context is cognitively conceptualized äs a characteristic of the configuration or the serial position of the humor Stimuli themselves, and this context of humor presentation has a variety of potential interacting effects on humor appreciation. The specific context effect of a certain series is a function of the salience of a particular characteristic that the humor Stimuli have in common (Forabosco 1991 (Forabosco , 1992 . Specifying "seriality," "the quality which characterizes a sequence of related jokes" (Forabosco, 1991: 4) , is a focal definition in the assessment of context effects. According to this criterion, a series of humor Stimuli ränge from theoretically identical to conceptually diverse, and the particular nature of this relationship has specific effects on humor appreciation. Several "Gtaftz/f-like" sequence rules are proposed to define how the context of humor presentation aflects humor appreciation: "jokes show a tendency to be rated more highly if presented in close succession; a more effective order is from less incongruous to more incongruous jokes; and, a structural link between the jokes determines a preferable order" (Forabosco, 1991:29) . The final conclusion was inferred, not assessed, and therefore remains an empirical question. Particular context-effect predictions are operationalized by manipulating the salience of a specific aspect of the humor Stimuli through the priming of that characteristic. Johnston and Dark (1986) define priming äs a basis for "top down" (i.e. cognitive) control of selective processing. The prime Stimulus affects the processing of the subsequent test Stimulus. Enhancing the salience of a common aspect of the Stimuli should increase the appreciation for like Stimuli (Forabosco 1991) . By means of this empirical procedure, any element that a series of humorous Stimuli share is theoretically amenable to enhanced salience through priming. Isolating a particular aspect of the Stimuli and increasing the salience of that characteristic suggests what effect that feature of the Stimuli has on humor appreciation.
Several researchers have addressed context effects and content salience in humor appreciation (Derks and Arora 1993; Forabosco 1991; Goldstein et al. 1972) . The context effect of content salience on humor appreciation is a theoretical alternative to the Freudian (1960 Freudian ( [1905 ) prediction that humor appreciation is a drive-dependent phenomenon. In contrast to the context prediction of the cognitive model, the Freudian view suggests that sexual or aggressive content is the primary element in humor appreciation because of its effect on motivation. In particular, this model assumes that normally socially unacceptable subjects like sex and aggression are natural drives that need to be released, and humor is a permissible outlet for expressing these drives. Thus, a principle of drive reduction underlies humor appreciation in the Freudian model. The cognitive model rejects the notion of drive reduction and predicts that humor appreciation is dependent upon the series effects of both the salience of any humor content and the salience of structural elements of humor such äs incongruity and complexity. Goldstein et al. (1972) suggest that if specific content salience is key to humor appreciation, then in contrast to the Freudian prediction, any type of content appreciation can be enhanced by priming the salience of that theme. Through the priming of a particular humor content, a cognitive set is established for a particular theme, and this priming lowers the threshold for the enjoyment of subsequent humor Stimuli of the same theme. In this "salience hypothesis," the establishment of a facilitating cognitive set is positively related to both humor appreciation and comprehension. The argument, then, pits current individual "state" against abiding personality "trait." It is, of course, probable that both play some role.
Both Forabosco (1991) and Derks and Arora (1993) suggest that Potential serial effects of humor structure presentation on appreciation for humor -a manipulation of cognitive state -is an area requiring further empirical evaluation. The purpose of the experiments was to test the "context effect hypothesis" äs it relates to humor structure. Support for the "context effect hypothesis," in terms of humor structure, may illustrate how serial presentation is relevant to appreciation for INC-RES and NON äs independent humor structures.
Correlational study
A pilot correlational study attempted to replicate Ruch's (1992) research äs a means of addressing the role of the processing variable tolerance in the appreciation of humor. The general purpose of the correlational study was not only an attempt to determine if relative preference for humor structure is dependent upon tolerance for ambiguity, an affective avoidance of negatively reinforcing Stimuli, äs explained by Ruch (1992) , but also to ascertain if a preference for humor structure is also influenced by a cognitive tolerance for ambiguity, an intellectual enjoyment derived from playfully thinking about the levels of the incongruous nature of humorous Stimuli. The specific purpose of this study was two-fold: an evaluation of Ruch's (1992) conclusions concerning humor appreciation, affective tolerance and structure with an American sample; and an assessment of the "Need for Cognition" scale (Cacioppo and Petty 1982 ) äs a predictor of humor appreciation. The "Need for Cognition" scale was compared to the "Sensation Seeking" scale and a modified version of the "Conservatism" scale äs competing predictors of appreciation for INC-RES and NON humor in a modified version of the 3WD humor scale (Ruch 1983) .
Conservatives may have a low need for cognition and, prefer INC-RES because it is intellectually straightforward. Sensation Seekers may have a high need for cognition and, enjoy NON because it is cognitively challenging. If "Need for Cognition" significantly predicts preference for INC-RES and NON, then it is a useful predictor of humor structure preference. Although the cognitive processing of humor is influenced by affective tolerance, an independent influence on preference for humor structure may be intellectual enjoyment,· or a cognitive tolerance.
Method

Subjects
Seventy-five subjects from the College of William and Mary Introductory Psychology Subject Pool voluntarily participated in the study äs a partial class requirement. Eight groups, created by a Latin square method for randomized Orders, of the four questionnaire presentations were formed to control for potential order effects. Thirty-six male and thirty-nine female subjects were randomly assigned to one of the eight groups. Each group consisted of eight to ten subjects with approximately equal numbers of male and female participants represented in each group.
Questionnaires
The "Need for Cognition" scale, the Sensation Seeking scale, Version VI, a modified version of a Conservatism scale, and a modified version of the 3WD humor scale were employed in the study. For validity and reliability Information and survey norms, see Cacioppo and Petty (1982) for the "Need for Cognition scale"; Zuckerman (1979) for the Sensation Seeking scale; Wilson (1973) for the Conservatism scale; and Ruch and Hehl (1986a, 1986b) and Ruch (1988 Ruch ( , 1992 for the 3WD humor scale.
Sensation Seeking scale. The Sensation Seeking scale consists of four subscales: thrill and adventure seeking (TAS); disinhibition (DIS); experience seeking (ES); and boredom susceptibility (BS). The total scale was examined in this study to see if the further breakdown was warranted.
Conservatism scale. The Wilson Conservatism scale was designed to assess European subjects; therefore some items are not clearly comprehensible to an average American sample. Several items were changed (i.e., licensing laws to ABC laws) in order to ensure that they may be semantio ally clear. An attempt was made to ensure that specific meanings and connotations of items were maintained. sexual material was removed from the present version of the 3WD scale. This alteration is not expected to affect the validity or reliability of the scale (Ruch 1991, personal communication) . The sex items were removed for several reasons.
First, the conservatism scale loads on the tendermindedness quadrant of the personality space, and the sex jokes load on the toughmindedness quadrant (Ruch and Hehl 1986b) . Since the sex jokes are structurally both incongruity-resolution and nonsense, removing them might have rendered the conservatism scale a better predictor of the non-sex incongruity-resolution jokes and cartoons because this scale emphasizes tendermindedness.
Second, it is possible that because the sex jokes and cartoons involve highly salient content Stimuli, they may act äs a context variable in subjects' general ratings of all of the jokes and cartoons in funniness and aversiveness (i.e., tenderminded subjects may rate all jokes less funny and more aversive äs a residual effect of the sex jokes, and toughminded subjects may rate all jokea äs more funny and less aversive äs a residual effect of the sex jokes). There was, in fact, a concern about obtaining approval from the ethics committee for this material.
Finally, Ruch (1992) suggested that the 3WD humor scale overemphasizes the incongruity-resolution structure with a disproportionate number of incongruity-resolution jokes and cartoons. In an attempt to ameliorate the emphasis on the incongruity-resolution structure, an even number of each structure -18 incongruity-resolution (INC-RES) and 18 nonsense (NON) -were included in the modified version of the scale.
Procedure
All subjects were scheduled to appear and arrived for participation separately. Each subject was tested individually and privately in one of ten small rooms reserved for the study. No other person was present when each subject responded to the surveys. Ruch (1992) indicates that standardized testing conditions are crucial in humor studies because situational factors (i.e., other subjects laughing; experimenter's presence) can influence subjects' responses. Upon arrival, each subject was given a questionnaire package with writteü instructions and an anonymous consent form attached. The rating scales were explained in the instructions äs 0=not funny or not aversive ranging to 6=very funny or very aversive.
The written instructions indicated that the subject was participating in four unrelated studies, that he or she should answer all questions honestly without prolonged thought on any one item, and that once a section was completed, it was not to be returned to for any modification. Each subject was directed to read the instructions and either ask questions, or proceed with the consent form and surveys. No subjects asked any questions before proceeding. During testing, however, several subjects did request a definition for aversiveness. After each subject finished, he or she was asked about bis or her impression of the studies' purpose, and then de-briefed. No subject indicated that he or she had guessed the purpose of the study.
Results
The personality questionnaire responses were used äs multiple predictors of both the total humor scores and the subtotal humor scores for the individual structures. Each of the total humor scores -funniness and aversiveness -was divided into an INC-RES and a NON subscore for each measure. The total scores were also analyzed by multiple regression and simple correlations. In addition, the two humor subscores were used in two independent t-tests, on funniness and aversiveness, which assessed the sample wide Structural preference. Order effects for questionnaire and cartoon presentation were assessed by One Way ANOVA. Due to nonsignificant multiple regression results, only theoretically relevant correlations and t-tests are discussed. The funniness and aversiveness ratings were highly reliable with Cronbach's alphas of .93 and .92 respectively.
As expected, Sensation Seeking and Conservatism are significantly and negatively correlated. Need for Cognition is negatively correlated with Conservatism and positively correlated with Sensation Seeking but the relations are far from significant. Although suggestive, the correlations between humor appreciation and the personality variables also do not reach significance and no further analysis seemed appropriate. A major problem with these results äs discriminators of individual differences are the high correlations of funniness ratings, aversiveness ratings, and funniness ratings with aversiveness ratings across cartoon types.
The means for funniness are similar to those reported by Ruch et al. (1991) for a French sample (French: INC-RESF = 39.37; NONF = 30.23; Current sample: INC-RESF = 37.05; NONF=28.32). In the present Table 1 These data give weak "meta-analytic" support for Ruch's (1992) previous Undings that a relative preference for structure is significantly related to individual tolerance for ambiguity s predicted by Conservatism and Sensation Seeking. The correlations between the personality categories and the funniness scores and aversiveness scores indicate that tolerance for ambiguity, defined s a personality variable, did not significantly predict appreciation for a relative structural preference in the current sample. The Mest for aversion was not significant, showing that aversiveness scores were assigned fairly randomly across structure. The only conclusion that is both theoretically consistent and significant for structure is based on the funniness t-test where, across personality type, the subjects made some discrimination between the two structures. The mean funniness responses for the individual trials indicate a pattern of INC-RES generally receiving higher ratings for funniness than NON.
. Correlation matrix of nonsense (NON) and Incongru y Resolution (I-R); jokes and Cartoons for funniness (F) and aversiveness (A) and personality variables: conservatism (CON), Sensation seeking (SS), and needfor cognition (NFC)
The correlational aversion results for INC-RES are both in the reverse of predicted direction and large enough to warrant attention. Several of the Ss asked what aversiveness means, which suggests two things. First, if some Ss asked, then perhaps there were others who did not know what it meant and failed to inquire. Those Ss who asked were told that aversiveness means distasteful in some way. Second, the definition given may have been misleading. This would be relevant if this instruction leads Ss to attend to humor content äs the focal dimension, and they used content äs a Standard instead of reporting their general reaction to the particular humor Stimulus (i.e., the Structural dimension of pure or resolved incongruity). Ruch et al. (1991) defined the aversiveness score äs a measure that reflects a general negative reaction to humor (i.e., irritation, boredom, stupidity, etc.) Because the word aversiveness is the English translation of a German word meaning a general negative reaction, perhaps either the word itself or the stated definition of aversiveness is ambiguous and needs to be clarified for future assessments of native English speaking subjects.
Another purpose of the correlational study was to assess the Need for Cognition äs a predictor of humor appreciation. The results suggest both that this variable is not significantly correlated with Sensation Seeking or Conservatism, and that the Need for Cognition is not a good discriminator of Structural preference. As a general conclusion, this Supports the idea that Information processing in humor appreciation is not necessarily related to logical or rational thinking.
Experiment l
Empirically demonstrated content context effects indicate that priming content enhances the salience of the particular humor content, and heightened salience is positively related to humor appreciation (Goldstein et al. 1972) . In these content priming studies, humor scores depend upon either the total context of similarity in humor content (Goldstein et al. 1972) , or the specific juxtaposition of Variation in humorous theme within a series (Forabosco 1991) . Context effects for humor structure may also be isolated by manipulating the salience of individual structures through priming (Derks and Arora 1993) . Deckers et al. (1989) and Goldstein et al. (1972) have defined several efFects that salience may have on appreciation for humor over a series of presentations. In the humor response, "interruption of organized processing occurs in a joke when the incongruous punchline is heard or in a cartoon when the incongruous element is perceived" (Deckers et al. 1989: 71) . As a result of this process, arousal may accumulate and increase funniness ratings, and this enhanced sensitization positively affects amusement over a series of Cartoons. However, counteracting this sensitization effect is a habituation process where sensitization reaches a Saturation point and appreciation scores begin to decrease. In this "dual process" theory, Stimulus sensitization and response habituation are general responses that may apply to various dimensions of humor Stimuli (Deckers, et al. 1989) . The "salience hypothesis" (Goldstein, et al. 1972) also predicts that in a series of similarly defined Cartoons, the increasing salience of the target characteristic of the humor Stimuli will increase the possibility of perception of the incongruous aspect, thereby increasing funniness ratings over a series. Each view defines the necessary conditions for an increase in funniness ratings, but only the "dual process theory" explicitly predicts a decrease in appreciation in terms of habituation.
In the two following experiments, cartoon content was a controlled variable; one structure was primed and then on a subsequent trial, a switch to the alternate structure was introduced äs means of assessing possible context effect of cartoon structure in series. This method of manipulating structural presentation allowed for a more direct test of the efFects of structure on humor appreciation. Ruch (1993) has made several methodological suggestions for improving this kind of research. These suggestions were followed wherever possible.
Priming may either facilitate or inhibit the processing of subsequent humor Stimuli depending upon the nature of the serial relationship between the prime and test Stimuli. Similarity between the prime and test Stimuli should enhance appreciation for the test Stimuli by facilitating processing, and distinctiveness between the prime and test Stimulus should diminish appreciation for the test Stimulus by interfering with processing. Due to the preference for INC-RES over NON in the correlational study, these efFects may also be moderated by the difFerence between the individual structure's degree of resolution of incongruity. Two structural context "state" hypotheses and the relative tolerance for ambiguity "trait" hypothesis (Ruch 1992) were tested in Experiment 1.
Hypothesis l
If appreciation for structure may be enhanced by repeated exposure of a single Structural type, then the scores should progressively increase over the series, and the fourth cartoon in the same prime groups (four Cartoons either INC-RES or NON) should be rated äs both significantly funnier and significantly less aversive from those cartoons that primed it because of facilitation of processing due to a heightened sensitization to structure.
Hypothesis 2
If structure is not only a salient feature of the humor Stimuli, but also infiuential in preference, then the fourth cartoon ("switch structure") in the different prime groups (INC-RES "switch to" NON or NON "switch to" INC-RES) should be rated both significantly less funny and more aversive from those cartoons that primed it because of interference. If INC-RES and NON are rated according to the pattern obtained in the correlational study and priming does not alter this preference pattern, then INC-RES following NON should be found significantly funnier than the NON priming cartoons, and NON following INC-RES should be rated äs significantly less funny than the INC-RES priming cartoons.
Hypothesis 3
If Personality based tolerance for ambiguity, äs measured by the Sensation Seeking scale and the Conservatism scale is influential in relative humor appreciation, then relative scores on NON and INC-RES should be significantly predicted by scores on these personality variables. Relatively, NON should be both funnier and less aversive for the Sensation Seeker and INC-RES should be both funnier and less aversive for the Conservative. Accordingly, each personality type should show greater priming for humor structure relative to predicted differences in tolerance for ambiguity.
Method
Subjects
A total of 146 William and Mary undergraduates, 51 female and 95 male, vohmtarily participated in the first experiment äs partial fulfillment of their required research participation for Introductory Psychology classes. There were two types of prime groups which were further defined by structure: two control groups (single structure presentation) and two experimental groups (primed with one structure and switched to the second structure on the final trial). The NON only control group (N= 36) included 12 female and 24 male Ss; the INC-RES only control group (N=36) consisted of 13 female and 23 male Ss; the NON switch to INC-RES experimental group (N = 37) was made up of 13 female and 24 male Ss; and the INC-RES switch to NON experimental group (N = 37) was comprised of 13 female and 24 male Ss.
Humor scale
A total of eight Cartoons, four nonsense cartoons and four incongruity resolutions cartoons were selected from the 3WD (forms A and B) humor scale (Ruch 1983 ) äs the best examples of INC-RES and NON based on the previous correlational analyses. The cartoons selected had individual correlations for funniness and aversiveness in the appropriate direction for Ruch's (1992) predictions. Specifically, the Ss who scored high on Sensation Seeking rated the NON cartoons äs funny and non-aversive and the INC-RES äs less funny and more aversive. The Ss who scored high on Conservatism rated the NON cartoons äs less funny and more aversive and the INC-RES äs more funny and less aversive.
Each cartoon was on a separate page with spaces indicated for reporting funniness and aversiveness scores. Consistent with the correlational study, funniness was rated äs 0=not at all funny to 6=very funny; and, aversiveness was rated äs 0=not at all aversive to 6=very aversive. As control for order effects both particular cartoons and cartoon content, each of the four tested groups was subdivided into four small groups, four types of combinations of each cartoon presentation group, with each group constructed through Latin square randomized Orders of cartoon presentations. These controls yielded a total of 16 subgroups. Across groups, no cartoon was in the same position for more than one grouping, and no cartoon was followed by the same cartoon in more than one grouping. Content and cartoon randomization was critical for inferences concerning the context effects of Structural presentation. In the correlational study, there were no order effects for questionnaire presentation. Therefore, the Sensation Seeking Scale and the same modified Conservatism Scale used in the correlational study were presented after the series of cartoons.
Procedure
Scheduling requirements forced all subjects to be tested äs a large group in an auditorium. Interpersonal interaction was, however, minimized. Upon arrival the S,y were told that they would be asked both to rate several cartoons for funniness and aversiveness, and to respond to two questionnaires. The rating scales were then explained to the subjects. In the correlational study several Ss indicated that they did not know what "aversive" meant. In this experiment, therefore, it was explained that aversiveness is a general negative response indicating that a cartoon is distasteful for some reason. It was also stressed that a cartoon could differ on the two scales, and not funny did not necessarily mean that it was aversive.
Results
Simple correlations between the funniness and aversiveness sum scores for each structure were obtained in order to determine if the distinction between the structures evident in the main effects for prime in the MANOVAS were independent ratings. For INC-RES, the funniness and aversiveness sum scores were not significantly correlated (.08), indicating that subjects discriminated between the two ratings for INC-RES. For NON sum scores, however, these ratings were significantly correlated (.31, p < .05) suggesting that subjects found funny NON aversive äs well. These results indicate that subjects distinguished between structures, and did not apply the ratings of funniness and aversiveness äs converse.
Funniness and aversiveness ratings were analyzed by separate 2 (prime structure) 2 (switch condition) 4 (trials) MANOVAS. In the funniness analysis, a significant between groups main effect for prime structure, jp(l,145) = 5.11, /?<.05, shows that scores for NON were significantly lower than scores for INC-RES. The predicted between groups interaction for prime structure and switch structure failed to reach significance, F(l, 145) = 1.09, p = .29, which suggests that funniness scores did not difFer significantly s a function of prime structure and switch structure juxtaposition. The hypothesized within subject interaction between prime structure, switch manipulation and trial was not significant, F(3,143) = l .02, p = .32, indicating that priming combined with the switch treatment did not have a significant effect on funniness scores across the series. A significant within groups interaction for prime structure and funniness trial, F(3,143)=2.63,/;<.05, does show that scores differed by structure across trials.
The ΜΑΝΟ VA was, however, only an indirect test of the prime structure by switch structure hypothesis and a planned comparison difference score ANOVA was used to test the effects of priming with one structure on the first three trials followed by switching to the other structure on the fourth trial. The difference score was the rating of the fourth cartoon minus the niean of the first three cartoon ratings. Thus the diiference in initial ratings for INC-RES and NON were equated to examine the effect of a switch to another structure. This more direct comparison revealed a significant prime by structure interaction at the fourth trial, /"(l, 145) = 7.55, p <.01. Subjects' ratings of the fourth cartoon differed significantly depending upon whether they were primed with the same structure on the first three trials or whether they were primed with the alternate structure on the first three trials (NON/NON, m = .65, n = 36; INC-RES/ INC-RES, m=.13; INC-RES/NON, m= -.46, n=37; NON/INC-RES, m=.63, n=37). Subjects showed a significantly lower appreciation for NON on the fourth trial if they were primed with INC-RES than if they were primed with NON, and subjects found INC-RES on the fourth trial significantly funnier after priming with NON than after priming with INC-RES. A contrast efFect for appreciation of structure may explain the ANOVA interaction. It appears that the less congruous structure, NON primes appreciation for the more congruous structure, INC-RES; but, the more congruous structure, INC-RES interferes with appreciation for the less congruous structure, NON.
In the aversiveness analysis, a significant between groups main effect for prime structure, F(1 9 145) = 12.19, /?<.01, signifies that scores for NON were significantly less aversive than scores on INC-RES. The between groups prime structure and switch interaction also failed to reach significance for aversiveness, / r (l,145) = .92,/? = .33, demonstrating that the priming and switch manipulations were not significantly influential in these data. The within subject interaction between prime structure and trial failed to reach significance, jF(3,140) = 1.96, ρ = Λ2, suggesting that aversiveness scores did not differ significantly by prime structure and trial. Finally, a significant within subject interaction between prime structure, switch manipulation and trial was obtained for aversiveness scores, .Ρ(3,140) = 3.15, p<.Q5, showing that scores differed across the series depending upon prime structure and switch manipulation. These relatively low aversiveness ratings were much less variable than the funniness ratings.
As a further evaluation of the weak effects found in the correlation study, the relations between conservatism, Sensation seeking, funniness, and aversiveness were also examined. There were two conditions that permitted these examinations, the rating of one group of subjects of three successive NON Cartoons and another group rating INC-RES cartoons. In both conditions Sensation seeking and conservatism were negatively and significantly correlated, -.47 and -.59 respectively. For NON the funniness ratings correlated with personality in the predicted direction and significantly: conservatism =-.29 and Sensation seeking=.32. The aversive correlations were not significant, .08 and .03. INC-RES funniness ratings were in the predicted direction but not significant: conservatism = .21 and Sensation seeking = -.11. The aversiveness ratings were contrary to prediction and significant for conservatives = .24, while not significant for Sensation seeking = .07. The selected cartoons increased the personality effects for funniness but it is still evident that this subject population is relatively insensitive to trait related structural variables.
Nevertheless, it may be concluded from significant main effects for prime structure in the MANOVAS and the significant planned comparison ANOVA that funniness and aversiveness ratings for the final cartoon in the series are partly a function of cartoon structure and a priming effect that may be moderated by personality based tolerance for ambiguity. The significant ANOVA interaction suggests that the structure of the cartoons that precede the switch cartoon had some priming influence on appreciation for the final cartoon. Appreciation scores for INC-RES increase only in contrast to NON, and appreciation scores for NON are enhanced by unique presentation, but they diminish in comparison to INC-RES. Therefore, the interaction between prime structure and switch structure suggests that structure salience had some effect on appreciation scores. There is evidence that INC-RES does not prime NON, but NON does prime INC-RES. Due to randomization of cartoon content, a large amount of error variance existed in these data which suggests that this interaction may reflect a fairly robust effect. The results of the personality predictions indicate that tolerance for ambiguity may be most relevant not only to a general habituation to same structure presentation, but also appreciation for NON and aversiveness for INC-RES. The Unding for NON agrees with Ruch's (1992) Suggestion that NON is more stimulating than INC-RES because it is unresolved, and this difference in degree of resolution of incongruity will affect appreciation scores. The relationship between aversiveness for INC-RES suggests that Conservatives may find all humor more aversive than Sensation Seekers, which is also consistent with Ruch (1992) that tolerance for ambiguity is an influential variable in appreciation for humorous incongruity.
Experiment 2
The potentially different requirements for priming sensitization for each structure have distinct implications for the dual process prediction of response habituation within a series of Cartoons (Deckers et al. 1989 ). Habituation to humor content Stimuli may occur between the third and the fifth cartoon (Deckers et al. 1989) , and this effect may also be present for humor structure. Habituation may receive tentative support with INC-RES because the funniness ratings begin to Hatten from the third to fourth trial. INC-RES seems to be readily appreciated (salient), but because it is more easily accessible, perhaps this also makes it predictable, and therefore rendered less arousing more quickly. Because only four cartoons were presented in the first experiment, Experiment 2 was designed to test the habituation predictions. The effects of priming NON Supports the salience hypothesis (Goldstein et al. 1972) and sensitization prediction of the dual process theory (Deckers et al. 1989 ). The apparent requirement for priming NON in order to enhance salience and thus appreciation may render NON more durable to habituation effects.
Results from the first experiment's cognitive state hypotheses show how priming, context, and the salience of humor structure can alter humor appreciation ratings. As a test of how these results may generalize to appreciation for structure depending upon priming and switch manipulations both in a longer series of cartoons and with additional switch manipulations, an extended design was created. There were several specific goals of the second experiment. First, part of the present design served äs a replication test of the interaction between prime structure and switch structure from the first experiment. A second goal was to further assess the pertinence of the "salience hypothesis" (Goldstein et al. 1972) for describing the effects of structural salience in humor appreciation. A third aim was to evaluate "dual process theory" (Deckers et al. 1989 ) predictions of sensitization and habituation äs relevant to humor structure appreciation. A fourth objective was to further experimentally define and test personality based tolerance for ambiguity (Sensation Seeking and Conservatism) in order to simultaneously test the "state" and "trait" hypotheses. A final goal was to determine the relationship between the "state" hypotheses and the "trait" hypotheses äs either complementary or competing explanations for the appreciative response to humor structure.
Cognitive Hypotheses
Hypothesis l
A. If appreciation for humor structure may be enhanced by increasing the salience of structure through repeated exposure of a single structural type, then the rating of the cartoons in the same prime ("stay") group should progressively increase. B. If appreciation for humor structure is enhanced by the priming method, then the ratings of the cartoons that precede the "switch" in the "switch" groups ("stay/switch," "switch/stay," and "switch/switch back") should progressively increase before the "switch."
Hypothesis 2
A. If priming increases the salience of humor structure and this enhanced salience is influential in preference, then the "switch" cartoon (INC-RES "switch to" NON or NON "switch to" INC-RES) in the "switch" groups ("switch/switch back," "switch/stay" and "stay/switch") should be rated significantly differently from those cartoons either preceding or following it (depending upon manipulation of structural serial position). B. If the "switch" cartoon is salient by contrast to the prime cartoon(s) and influential in preference, then the "switch/back" cartoon should be rated significantly differently from the "switch" cartoon (s).
If aversiveness ratings may be influenced by increasing the salience of structure through priming, then these ratings should decrease äs a result of increased salience of structure, and increase äs a result of interference when a "switch" cartoon is introduced.
Personality Hypotheses
Hypothesis 4
Sensation Seekers and Conservatives both find INC-RES funny, but only Sensation Seekers perceive NON äs amusing. In addition, relative to the Conservatives, the Sensation Seekers find INC-RES less humorous. Sensation Seekers rate all humor äs less aversive than Conservatives. In relative terms however, INC-RES is less aversive for the Conservative and NON is less aversive for the Sensation Seeker. If personality categories that represent different tolerances for ambiguity determine a relative structural preference independently of the priming manipulations, then regardless of structural presentation, funniness and aversiveness scores should vary according to structure and personality. Hypotheses are understood relatively according to the aforementioned relationships between the humor structures and the personality variables. A. For the high Sensation Seeking/low Conservatism subjects funniness scores for NON should be significantly greater than funniness scores for INC-RES, and for the low Sensation Seeking/high Conservatism subjects funniness scores for INC-RES should be significantly greater than funniness scores for NON. B. For the high Sensation Seeking/low Conservatism subjects aversiveness scores should be significantly lower for NON than aversiveness scores for INC-RES, and for the low Sensation Seeking/high Conservatism subjects aversiveness scores should be significantly lower for INC-RES than aversiveness scores for NON.
Method
Subjects
A total of 340 William and Mary undergraduates voluntarily participated in the second experiment äs partial completion of their research require-ment for Introductory Psychology classes. The Ss were 287 pre-selected for Mass Testing scores on two personality scales. Of the subjects, 53 were not defined on the personality variables because they were tested after it was determined that the personality effects were not significant in these data. All Ss were combined in a single sample because the variance in each separate sample was similar, and they were all tested by the same method under the comparable conditions. Personality groups One group of Ss was selected for extremely low scores on the Boredom Susceptibility subscale of the Sensation Seeking scale and extremely high scores on a short version of the Conservatism scale. A second group of Ss was chosen based on extremely high scores on the Boredom Susceptibility subscale and extremely low scores on the Conservatism scale. Pre-selection criteria used to form two extreme personality groups were: hiss/locon: score of 15 or more out of a possible 20 on Sensation Seeking subscale, score of 3 to 18 out of a possible 64 on Conservatism; and, loss/hicon: score of 10 or 11 on Sensation Seeking subscale, score of 30 to 53 on Conservatism.
Prime groups. The total 340 Ss were assigned in a random manner to four prime groups (n's = 84 to 86). These four prime groups were further divided into eight groups (n's=41 to 44) defined by structure presentation composition. The two personality groups (Pl, n = 146; P2, n= 141) were randomized by personality category between 16 groups (n's = 16 to 19). Each of the four prime groups included two subgroups of each of the personality categories and two of the other (not defined by personality) groups for a total of six groups per prime condition. This design created groups approximately equal in number and equivalently representative of the hypothesized populations.
The first prime group (n = 85) was the "stay" or control group where only one structure was presented across trials. The second division of the control group was either 7 NON (n=42) or 7 INC-RES (n=43). The second prime group (n=84) was the "switch/switch back" group which was further divided into two groups: 3 NON/1 INC-RES/3 NON (n = 41) and 3 INC-RES/1 NON/3 INC-RES (n=43). The third prime group (n = 85) was the "switch/stay" group which then formed two groups: 3 NON/1 INC-RES/3 INC-RES (n=42) or 3 INC-RES/1 NON/3 NON (n=43). The final prime group (n = 86) was the "stay/switch" group which was then divided into either 3 NON/1 NON/3 INC-RES (n=44) than one grouping. Thus, in order to control for content effects, 32 randomized Orders of cartoon presentations were created through the Latin square technique. For the first four Cartoons in each of the four main groups, the same cartoons and 16 Latin square orders from the first experiment were repeated for replication purposes. For the extended context manipulations (füll design), six additional NON and INC-RES cartoons were added, äs appropriate per group criterion, also using the Latin square technique for randomizing orders. There are a total of 7 INC-RES cartoons in the 3WD scale and all were used. Three additional NON cartoons were selected based on the criterion from Experiment l (i.e., best predictors according to the personality preference hypothesis).
Procedure
All subjects were tested in groups ranging from 10 to 35 participants per session. Great care was taken to place each subject in the appropriate group and limit interaction among individuals.
Results
Replication
As tests of the replication hypotheses, two 2 (prime cartoon structure) 2 (switch structure from third to fourth cartoon) 4 (trials) MANOVAS were used to analyze the funniness (Figure 3 ) and aversiveness scores (Figure 4) for the first four cartoons. These analyses yielded replication of the significant ANOVA interaction in the first experiment. However, in contrast to the pattern in experiment l, NON did not show an extreme end effect enhancement on the fourth trial in these current data. A significant between subjects main effect for prime structure funniness scores, F (l,336)=28.77, p<M 9 indicates that NON and INC-RES, äs predicted, are different salient structures that are rated for funniness significantly differently. INC-RES was rated äs significantly funnier than NON. A significant within subjects main effect for funniness score, F(3,334) = 12.07, p < .001, demonstrates that the scores significantly differ across trials. A significant within subjects interaction between prime structure, switch manipulation and funniness score, F(3,334) = 5.10, l, signifies that äs predicted, funniness scores differ across trials depending upon both prime structure and switch manipulation.
A significant planned comparison ANOVA for funniness scores on the fourth trial results in a significant interaction between prime structure and switch manipulation, F(l,339) = 13.10, /;<.001, which replicates the significant prime by structure interaction in the first experiment. This interaction shows that funniness scores depend both upon which structure is primed and whether a switch to the other structure is introduced on the fourth trial (prime NON switch to INC-RES, m=2.64, n = 83; prime NON stay with NON, m= 1.90, n = 86; prime with INC-RES switch to NON, m=2.09, n = 86, and prime with INC-RES stay with INC-RES, m = 2.74, n = 85). However, collapsing across prime groups, a planned comparison t-test for groups rating NON (n =172) and groups rating INC-RES (n =168) at the fourth trial, i(2,338) = 3.63, /?<.001, demonstrates that NON (m =1.99; s.d. = 1.85) and INC-RES (m=2.69; s.d.= 1.68) are each salient structures that are rated significantly differently for funniness, and regardless of which structure is primed, structure on the fourth trial is rated according to a predictable priming effect. In particular, INC-RES is rated s funnier than NON regardless of switch treatment, but in either case, appreciation is significantly enhanced from the first trial. In Figure 3 , NON scores are equivalent on the fourth trial, and INC-RES ratings are comparable on the fourth trial. The specific priming effects of Experiment l were not replicated.
The replication method, however, was not identical. In Experiment l the critical ratings were last and the subjects could see there were no more Cartoons. In Experiment 2 it was obvious that more cartoons were to come. Consequently, the ratings in Experiment l may have been more focused and the subjects more sensitive to structural changes.
F ll Design
As analyses of the f ll design, the seven funniness and aversiveness scores were analyzed by individual 2 (prime cartoon structure) χ 2 (personality) χ 2 (switch structure from third to fourth cartoon) χ 2 (switch structure from third to fifth cartoon) χ 7 (trials) MANOVAS. Personality was not a significant factor in the ΜΑΝΟ VA analyses; therefore, the "complementary" and the "personality" hypotheses were ruled out. Humor scores in the current experiment were neither a function of an interaction between humor structure, personality and switch manipulation, nor a function of an interaction between humor structure and personality independent of switch manipulation. Again the sample was not sufficiently diverse to show the expected trait effects.
Results of the 2 (prime cartoon structure) 2 (switch structure from thkd to fourth cartoon) 2 (switch structure from third to fifth cartoon) 7 (trials) MANOVAS and planned comparison ANOVAS and t-tests testing the "state" cognitive hypotheses are discussed for both funniness and aversiveness ratings. Funniness scores (Figure 3 ) and aversiveness scores (Figure 4 ) in the füll design differ depending upon both the specific context created by prime structure (Hypothesis 1) and the serial position of the switch manipulation (Hypothesis 2). Due to several nonsignificant treatment effects between some groups, Figures 3 and 4 reflect the ratings of all eight groups for each trial, but only the significant difFerences between treatment groups are presented (i.e., nonsignificant difFerences are presented äs a single point).
Funniness scores are considered first. A significant between groups main efFect for prime structure, F(l,332) = 6.34, /?<.01, indicates that NON and INC-RES are distinctive structures and INC-RES is again rated äs significantly funnier than NON. A significant between subjects interaction for switch structure from third to fourth cartoon by switch structure from thkd to fifth cartoon, F(l,332)=4.08, /?<.05, demonstrates that funniness scores differ depending upon both whether a switch is introduced in the series and at which trial it is presented in the series. A significant between subjects interaction between prime structure and switch structure from thkd to fifth cartoon, F(l,332)=21.40, /?<.001, suggests that funniness scores significantly differ depending upon both which structure is primed and whether there is a switch on the fourth trial and then an immediate switch back on the fifth trial manipulation presented between the thkd and fifth cartoons in the series.
Significant within subject interactions were also obtained in the overall MANOVA for funniness scores. A significant main effect for trials, F(6,327)=9.09,p<.001, shows that scores significantly differed over the series. A significant within subjects interaction between prime and trials, F(6,327) = 8.23, /?<.001, demonstrates that over the series funniness scores difFer by prime structure. A significant within subjects interaction between prime, switch structure from thkd to fourth cartoon, and trials, F(6,327) = 3.10,/?<.01, shows that scores difFer across the series depending upon which structure is primed and whether a switch is introduced at the fourth trial. A significant within subjects interaction between prime structure, switch structure from thkd to fifth cartoon and trials, F(6,327) = 13.55,/?<.001, demonstrates that scores difFer across the series äs a function of which structure was primed and whether a switch was introduced at the fourth trial and then an immediate switch back was presented at the fifth trial.
Planned comparison ANOVAS and t-tests were employed to test the priming and switch hypotheses for the individual trials. These analyses of funniness ratings indicate both at which trials and what groups are affected by the manipulations. The specific differences by trial depended upon either prime structure or an interaction between prime structure and switch treatment.
Planned comparison ANOVAS for scores on the fifth through seventh trials consistently show a significant interaction between prime structure and the switch manipulations occuring between the third and the fifth trial: on the fifth trial, F(l,332)=44.14, /x.OOl; sixth trial, F(l,332) = 13.58,p<.001; and seventh trial, F( 1,332) = 32.51, /κ.001. These interactions demonstrate that funniness ratings on the fifth through seventh trial depend upon both which structure was primed and whether a switch was introduced on the fourth trial and/or the fifth trial. For current purposes, the fifth trial is the most important result because it is the point in the series where multiple Switches should be most salient to the subjects.
Planned comparison t-tests were used to assess the priming and switch hypotheses for the ANOVA treatment groups on the fifth trial. These analyses indicate that funniness scores differ significantly depending upon previous treatment. Subjects primed with NON and then switched to INC-RES on the fifth trial, after either rating NON for four trials or rating INC-RES for three trials and switching to NON on the fourth trial, rated INC-RES (m = 2.58, s.d. = 1.82, n = 86) similarly to those subjects who either were primed with NON for three trials and switched to INC-RES on the fourth trial and stayed with INC-RES for the rest of the series or were primed with INC-RES and stayed with INC-RES (m=2.66, s.d. = 1.96, n = 86) throughout the series, t(2,170)= -.33,^ = .74. These INC-RES groups were collapsed across treatment groups due to these nonsignificant treatment effects. Appreciation for INC-RES appears to be fairly consistent regardless of exposure to NON on either a single trial or multiple switch trials. NON appears to prime INC-RES without interfering effects.
On the other hand, subjects primed with INC-RES in any sequence found NON less funny on the fifth trial. As shown in Figure 3 , subjects primed with NON alone rated NON an average of 1.8 (s.d. = 1.67) on the fifth trial. However, subjects who were primed with NON on the first three trials, presented with INC-RES on the fourth, and switched back to NON on the fifth (switch/switch back) or were primed with INC-RES for three trials, switched to NON on the fourth, and stayed with NON on the fifth (switch/stay) rated NON an average of 1.4 (SD = 1.67) on that fifth trial. These differences are significant, t(170) = 1.97, /? = .05.
The most effective disruption was the repeated exposure to INC-RES with a delayed switch to NON (stay/switch). Subjects who rated INC-RES for four trials and then were presented with NON on the fifth found NON significantly less funny than did any other group, rating NON on the fifth trial only 0.7 (SD = 1.17). The diiference between this extended exposure to INC-RES and continuous exposure to NON is highly significant, t(170) = 6.63, /x.OOOl. In addition, the difference between stay/ switch to NON and either switch/switch back or switch/stay are significant, t( 170) = 3.68, p = .0001. Although rating INC-RES on previous trials significantly interferes with appreciation of NON on the fifth trial, the degree of decreased appreciation differs depending on the pattern of the priming. Indeed, the extended exposure to INC-RES for four trials (stay/switch) results in ratings for NON below the initial rating (1.4, SD = 1.47), f(170)=4.45,/><.0001.
Potential habituation effects at the end of the series were assessed with paired t-tests with groups defined by what individual structure was being rated at that point in the series. The overall ΜΑΝΟ VA for aversiveness scores indicates some similarity to the funniness ratings results, but the trends are less extremely affected by prime structure and switch manipulations. The pattern of results contradicts the predictions that INC-RES is less aversive than NON because resolution is less incongruous than NON. In addition, the prediction that aversiveness should increase on a switch and decrease äs a result of increased structural salience depends upon structure in these data. A significant between subjects main effect for structure, F(l,332) = 6.23, /?<.05, indicates that INC-RES is generally found more aversive than NON. A significant within group main effect for aversiveness trials, F(6,327) = 6.76, p < .001, demonstrates that scores differ across the series. A significant within subject interaction between prime structure and aversiveness scores, F(6,327) = 3.59, /?<.01, shows that aversiveness scores differ by prime structure. A significant within subjects interaction between prime structure, switch manipulation between the third and fourth trials, and aversiveness score, F(6,327) = 3.07, /x.OOl, indicates that aversiveness scores differ depending upon the prime structure and whether a switch is introduced in the series at the fourth trial. A significant within subjects interaction between switch manipulation between the third and fourth trials, switch manipulation between the third and fifth trials and aversiveness scores, ^(6,327)=2.43,p<.05, demonstrates that primarily based on prime structure, aversiveness scores depend upon whether the switch is introduced at the fourth trial, the fifth trial, or whether the switch and switch back manipulation is presented. Basically, from Figure 4 , aversiveness decreases from trial 4 to trial 5.
Planned comparison ANOVAS for the fifth through seventh trials reveal significant interactions between prime structure and switch treatment between the third and fifth trial: trial 5, F(l,332) = 15.25, /?<.001; trial 6, F(l,332) = 10.88, p<.001; and trial 7, F(l,332) = 8.77, /?<.01 which indicate that aversiveness scores differ depending upon the pattern of switch treatment between the third and fifth trials. However, the switch cartoons are rated consistently according to prime structure differences in aversiveness. Switching from NON to INC-RES increases aversiveness ratings, but switching from INC-RES to NON decreases aversiveness ratings. These mixed results do not support the predictions that switching structure should increase aversiveness ratings, and priming structure should decrease aversiveness ratings. In these data, aversiveness ratings are predictable according to a main effect for structure. The meaningfulness of these results is suspect because INC-RES is always rated more aversive than NON.
It is clear that subjects detect a diiference between the structures because there is both a consistent main effect for prime structure, and specific manipulations serve äs context variables that do significantly alter scores. Differences in predictability -the stimulative value of the structure itself -is a relevant factor in appreciation scores. Ruch (1992) indicates that the unresolved incongruity of NON is more arousing than the resolved incongruity of INC-RES. In these current data, the perception of novelty in NON may be arousing, but it seems to have an inhibitory effect on appreciation that is reflected in the consistent and significantly lower funniness ratings for NON relative to INC-RES. The difference in appreciation ratings given to INC-RES and NON supports a "salience" hypothesis where the salient dimension of the Stimuli is the resolution of incongruity given by the structure.
Planned paired t-test comparisons for individual trials indicate that priming enhanced appreciation for both INC-RES and NON when each structure was presented alone. These results support Hypotheses l, the prediction that appreciation for the single structure may be enhanced through repeated exposure to that single structure. These priming results support Forabosco's (1991) "context hypothesis" sequence rule that appreciation for structure is higher when the presentation of humor Stimuli establishes a structural link between cartoons.
The introduction of the switch manipulations during the predicted habituation period (Deckers et al. 1989 ) renders these results most theoretically relevant to the conditions of structural salience. The significantly different rating of the "switch" cartoon from the priming cartoons Supports a "salience hypothesis" for humor structure. These results indicate that the specific juxtaposition of structure is both a relevant context variable in a cartoon series and an influential factor in preference. Priming structure enhances the salience of that structure and increases appreciation for the "pre-switch" cartoons. The primed structure creates a context in which the "switch" cartoon is perceived (Hypothesis 2A). This context both affects ratings of the "switch" cartoon and subsequent "switch" or "stay" cartoons (Hypothesis 2B). Enhanced or diminished ratings for the "switch" and subsequent cartoons depend upon the interaction between prime structure and treatment between the third and fifth trials.
Hypothesis 2A is a "salience hypothesis" which predicts that the "switch" cartoon on the fourth trial should be rated significantly differently from the different structure cartoons with which it was primed. This first "switch" condition significantly replicates the general pattern of Experiment 1. These results suggest that each structure is unaffected by negative prime. Results from Experiment l show scores dropping when INC-RES ("prime") primes NON ("switch"), rising when NON ("prime") precedes INC-RES ("switch"), and increasing from NON to NON on the final trial. However, in Experiment l, repeated exposure to NON ended in an enhanced appreciation for NON on the final trial. In Experiment 2, the NON only group showed consistent primed scores but not an end effect interaction. Experiments l and 2 clearly differ in the cartoon series length, and this difference may explain the conflicting results. An end effect is also suggested in Experiment 2 for INC-RES. However, an end effect for both NON and INC-RES depending upon the length of the series is not a strong explanation. The consistency of these end effects should be empirically demonstrated. Perhaps tests using sequences of humorous material should use unscored items at the end of a sequence, äs well äs at the beginning. A "wind up" effect may be äs disruptive to stable ratings äs the "warm up" effect.
As shown in Experiment l and replicated in Experiment 2, if structures are presented in contrast, then priming with the more congruous structure (INC-RES) seems to interfere with the funniness of the less congruous structure (NON), but priming with the less congruous (NON) does not seem to interfere with appreciation for the more congruous (INC-RES). The significance and consistency of this pattern contradicts Forabosco's (1991) hypothesis that presentation from the more congruous to the less congruous is the preferred construction for highest appreciation scores. However, the hypothesized interference and facilitation of processing predicted äs responsible for the contrast effect require empirical demonstration.
The effects of INC-RES presentation on appreciation for NON may be described by a "contrast" hypothesis. Exposure to INC-RES for four priming trials shows enhanced appreciation for INC-RES which suggests that a "cognitive set" has been established for an expectation of resolution of incongruity. According to Goldstein et al. (1972) , the cognitive set enhances appreciation by facilitating the processing of like Stimuli. In terms of dual process theory individuals may rapidly habituate to INC-RES and form a cognitive set for INC-RES, and the switch to NON is an interference to processing. Priming can inhibit processing of subsequent Stimuli. This interference may confound understanding and thus result in decreased appreciation. Comprehension is a prerequisite for appreciation (Bariaud 1989) . Introducing NON in the context of INC-RES violates the expectation of resolution and inhibits appreciation or acts äs a "contrast" which re-sets the subject below unprimed scores on NON. If salient Stimuli may be either common or unusual, then priming with the common structure may render the unusual less accessible. Alternatively, because the single presentation of INC-RES -in the context of NON -also yields a significantly lower than pre-primed score on the subsequent NON presentation, INC-RES may be uniquely salient. The "contrast" effect of INC-RES in the context of NON may alter subjects' perspective on funniness. In this view, the Standard of funniness is re-set to include the now salient and readily appreciated quality of resolution. As collaborating evidence for these results being due a structural context effect, and not the result of INC-RES merely being funnier than NON, Derks and Arora (1993) report that low quality humor is found funnier when it is primed by high quality humor. In terms of these current data, the significantly lower appreciation for NON in the context of INC-RES may be attributed to the salience of a different structure being introduced into the series. If these results were due to a low humor/high humor effect, then NON should have been rated significantly more funny, not significantly less funny, following priming with INC-RES.
General discussion
Taken äs a whole, the results of the current studies suggest that structural distinctions, tolerance for ambiguity, and a context created by the particular structural presentation interact in humor appreciation. In addition, the potential complexity of interactions between content, structure and the precise configuration of both elements of humor in a series of jokes and cartoons indicates that these interactions, between the elements of the humor Stimuli themselves, affect the perception of incongruity and, therefore, humor appreciation. Although the priming effects were not perfectly consistent, they did occur with a population that showed very weak personality characteristics in humor ratings. It can, therefore, be taken äs a real effect and further support for the distinction between nonsense and incongruity resolution. Furthermore, the differential prim-ing suggests that although nonsense is a legitimate humor structure, incongruity resolution is more fundamental and primary.
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